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Though survey satisficing, grudging cognitive efforts required to provide optimal answers
in the survey response process, poses a serious threat to the validity of online
experiments, a detailed explanation of the mechanism has yet to be established.
Focusing on attitudes toward immigrants, we examined the mechanism by which survey
satisficing distorts treatment effect estimates in online experiments. We hypothesized
that satisficers would display more stereotypical responses than non-satisficers would
when presented with stereotype-disconfirming information about an immigrant. Results
of two experiments largely supported our hypotheses. Satisficers, whom we identified
through an instructional manipulation check (IMC), processed information about
immigrants’ personality traits congruently with the stereotype activated by information
provided about nationality. The significantly shorter vignette reading time of satisficers
corroborates their time-efficient impression formation based on stereotyping. However,
the shallow information processing of satisficers can be rectified by alerting them to their
inattentiveness through use of a repeated IMC.
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INTRODUCTION
Though survey satisficing, grudging cognitive efforts required to provide optimal answers in the
survey response process, poses a serious threat to the validity of online experiments, a detailed
explanation of the mechanism has yet to be established. Therefore, focusing on attitudes toward
immigrants, this study attempts to bridge the findings from social psychological research on
stereotyping and those from recent research on satisficing, and elaborate the mechanism by which
satisficing distorts treatment effect estimates.
Detrimental Effects of Survey Satisficing
Online experiments have become an increasingly common research tool; however, survey
satisficing, which occurs when participants do not devote the cognitive effort required to provide
optimal answers in the survey response process, poses a serious threat to the validity of this
type of experiment. Studies on survey satisficing were originally developed from a concept in
cognitive psychology, which is one of the cost-efficient decision-making strategies to achieve
satisfactory outcomes (Simon, 1957). Because survey satisficing (“satisficing” hereafter for brevity)
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biases treatment effects on the dependent variables
(Oppenheimer et al., 2009; Maniaci and Rogge, 2014), having
many satisficers among the participants might undermine
the accuracy of effect size estimates. As expected, previous
research has documented that satisficing can distort results (e.g.,
Oppenheimer et al., 2009; Maniaci and Rogge, 2014; Berinsky
et al., 2016).
Satisficing occurs when inattentive respondents give shallow
responses (Couper et al., 2013; Tourangeau et al., 2013). When
respondents answer a questionnaire survey, the accuracy of
obtained data is dependent on their performance of required
cognitive tasks. When answering, they must perform a series of
mental processes to offer a valid response: (1) comprehension
to interpret the intended meaning of the question; (2) retrieval
to search memory for relevant information; (3) judgment to
integrate retrieved information into summary judgments; and (4)
response to convey the judgment (Vannete and Krosnick, 2013).
Though researchers expect that all respondents always proceed
carefully through each of these stages, they do not necessarily
do so. Some respondents may interpret each question only
superficially and select a presumably reasonable answer to each
question without referring to any internal psychological cues.
Other respondents may settle for generating merely satisfactory
answers instead of attempting to generate an optimal answer
(Krosnick, 1991).
Satisficing occurs for a variety of reasons in online
experiments, including online panel members’ inclination to
obtain remuneration quickly (Göritz, 2004, 2006; Göritz et al.,
2008) and experimenters’ inability to oversee the participants
during the response process (Couper, 2000). Although prior
detailed studies of the potential threat satisficing poses to the
validity of online experiments were primarily in the US (Maniaci
and Rogge, 2014), it appears to be an international issue that
also occurs in countries such as Japan (Miura and Kobayashi,
2016), Germany (Greszki et al., 2014), and Canada (Mandel,
2014).
A variety of methods to screen for satisficing have
been proposed (Maniaci and Rogge, 2014), among which
Oppenheimer et al.’s (2009) instructional manipulation check
(IMC) is one of the most frequently used. An IMC presents
typical survey items (e.g., Likert scale, check boxes) but also
includes an instruction to ignore them and instead choose an
atypical response to indicate that respondents are paying close
attention. The original study reported that more than 30% of
university students in the US failed the IMC (Oppenheimer
et al., 2009), whereas other studies have revealed large variance
across countries: 19% in Canada (Mandel, 2014), more than 50%
in Japan (Miura and Kobayashi, 2015), and more than 70% in
Spain, Mexico, and Columbia (Revilla and Ochoa, 2015); this
indicates an urgent need to address the issue of satisficing in
online experiments.
What is worse, there is not yet a consensus on how to handle
respondents who have failed a screening test. Dropping satisficers
from the sample would reduce data noise, thus increasing
the study’s internal validity; however, this also reduces sample
diversity and can compromise the study’s external validity. To
avoid such a trade-off, attempts have been made to encourage
satisficers to pay closer attention to the experiment by alerting
them to their inattentiveness, for example, repeatedly redirecting
those who have failed the IMC to the same IMC until they pass
it; this resulted in the subsequent survey responses of those who
initially failed the IMC aligning with the theoretically expected
pattern (Oppenheimer et al., 2009). That is, Oppenheimer et al.
(2009) highlighted the potential for rectifying satisficers through
alerting them to their inattentiveness. In contrast, although
Berinsky et al. (2016) succeeded in encouraging satisficers to pay
more attention, their overall data quality did not substantially
improve (see also Hauser and Schwarz, 2015).
Satisficing and Stereotyping in
Immigration Studies
As a case for examining the mechanism by which satisficing
distorts treatment effect estimates in online experiments, we
focus on attitudes toward immigrants. Immigration flows are on
the rise in most developed countries and related issues between
migrant and native groups have led to significant tension inmany
parts of the world.
Against this backdrop, researchers using online experiments
have produced noteworthy findings regarding attitudes toward
immigrants (Iyengar et al., 2013; Hainmueller and Hopkins,
2015; Kobayashi et al., 2015). For instance, Iyengar et al. (2013)
demonstrated that citizens in seven advanced industrialized
democracies generally oppose more open immigration policies,
but stand ready to admit individual immigrants (i.e., person
positivity bias). Similarly, with a specific focus on Japan,
Kobayashi et al. (2015) found that Korean immigrant workers
are, ceteris paribus, viewed more favorably than workers
from China and that aﬄuent Japanese evaluate lower status
applicants more negatively. However, the impact of satisficing
needs to be more carefully examined in this specific context.
Hainmueller et al. (2015) demonstrated that the design of
survey experiments (i.e., vignette in which manipulations are
embedded in descriptive texts and/or images vs. conjoint
in which manipulations are embedded in sets of attributes)
significantly influences the magnitude of treatment effects in
immigration studies. More importantly, they also found evidence
that satisficing mediates this influence, but a detailed explanation
of the mechanism of satisficing has yet to be established in
immigration studies.
In this study, we posit that satisficers are more likely to employ
outgroup stereotypes than non-satisficers to form impressions
of an immigrant. Building on Asch’s (1946) classic study, which
demonstrated that people form impressions of others in a top-
down manner based on central traits such as “warm” and “cold,”
Fiske and Neuberg (1990) developed a continuum model of
impression formation that is now widely used among social
psychologists. According to that model, the perceiver initially
places the target into a social category and forms an impression
of the target based on stereotypes associated with that particular
category. The stereotype of the in-group tends to be positive
because it helps to assert and elevate self-identity and that of the
out-group tends to be negative and thus can lead to prejudice
and discrimination (Tajfel and Turner, 1979). This stereotyping
Frontiers in Psychology | www.frontiersin.org 2 October 2016 | Volume 7 | Article 1563
Miura and Kobayashi Survey Satisficing Inflates Stereotypical Responses
happens almost automatically, requiring little cognitive load
(Devine, 1989).
The processes that the perceiver subsequently follows depend
on whether additional information they receive is congruent
with the initially activated stereotype. If this information fits the
stereotype, confirmatory categorization is triggered, whereby the
perceiver retains the stereotypical impression, a process that also
entails little cognitive load. If, on the other hand, the information
is incongruent with the stereotype and challenges the initial
impression, substantial cognitive effort is required; the perceiver
either recategorizes the target or, if the available information does
not allow this, moves on to piecemeal integration in an attempt
to understand the target not as a member of the category but as
an individual person.
The implication of this model is that when forming an
impression of a target, perceivers will stick to initial low-effort
stereotyping if they do not have the motivation or ability
to process additional counter-stereotypical information. As an
illustration, Hutter and his colleagues found that the mode of
processing social information is dependent on motivation and/or
cognitive ability (Hutter et al., 2009, 2013). According to their
findings, when a target person’s social category and stereotype are
congruent (e.g., a female nurse), perceivers can form impressions
swiftly with little effort, whereas it takes greater time and
cognitive effort to form impressions when the target person has a
counter-stereotypical trait (e.g., a femalemechanic). In relation to
the survey response process, satisficers, who tend to begrudge the
cognitive efforts required to provide optimal answers, will find it
harder to move on to recategorization or piecemeal integration
when faced with additional counter-stereotypical information,
leading to more stereotypical responses.
Based on the above arguments, we posit the following
hypotheses.
Hypothesis 1. When participants are provided with both a
target’s nationality to activate stereotyping and a personality
trait that is congruent with this national stereotype [positive
central trait for the in-group target (warm), negative central
trait for the out-group target (cold)], initial categorization
will be confirmed and participants will form a stereotypical
impression. Because this categorization requires little
cognitive effort, satisficing will not affect the response; that is,
regardless of the level of satisficing, all participants will form
a positive impression of the in-group target and a negative
impression of the out-group target.
Hypothesis 2. When participants are provided with both a
target’s nationality to activate stereotyping and a personality
personal trait that is incongruent with this national stereotype
[negative central trait for the in-group target (cold), positive
central trait for the out-group target (warm)], they will
proceed to either recategorization of the target or piecemeal
integration before making an individuated assessment.
Because recategorization and piecemeal processing require
considerable cognitive effort, compliers, who do not show
any satisficing behavior, will invest the cognitive resources
necessary to process the stereotypically incongruent trait
information and update their initial stereotypical impression,
leading to an impression that is inconsistent with the
stereotype. In contrast, satisficers will not invest the cognitive
resources necessary to process the stereotypically incongruent
trait information and thus will form an impression that is
consistent with the initially activated stereotype. That is,
satisficers will formmore positive impressions of the in-group
target than will compliers (Hypothesis 2a) and satisficers will
form more negative impressions of the out-group target than
will compliers (Hypothesis 2b).
We tested these hypotheses in the context of Japanese people’s
sentiments toward Chinese immigrants. Even though Chinese
people share a number of similar physical features with the
Japanese andWestern people tend to apply similar stereotypes to
Chinese and Japanese (Madon et al., 2001), there is a strong sense
of “ethnic” distinctiveness at least from the Japanese perspective
(Tsukamoto and Karasawa, 2015). The Japanese sentiment
toward Chinese has become increasingly negative in recent years
despite the number of Chinese people living in Japan having
trebled in the past 20 years (Ministry of Justice Government of
Japan, 2015). According to the Cabinet Administration Office
Government of Japan (2014), only 14.8% of Japanese people
feel an affinity toward China, a figure that is remarkably low
compared to that felt toward other countries, such as South Korea
(31.5%) and the United States (82.6%). Given the prevalence
of satisficing in online research (Miura and Kobayashi, 2015)
and the strong negative stereotype held toward Chinese people
(Akuto and Hara, 2000; Kamise et al., 2010; Kobayashi
et al., 2015), Japan offers a suitable context for testing our
hypotheses.
STUDY 1
Methods
We employed a vignette-style online survey experiment in which
the participants formed impressions of a hypothetical immigrant.
Impression of an individual immigrant is regarded as an
operational definition of the attitude toward immigrants. In other
words, we employed participants’ impressions of the Chinese
target as an index of attitudes toward Chinese immigrants in
Japan. This type of online experiment is becoming increasingly
common in immigration studies (e.g., Aalberg et al., 2012;
Iyengar et al., 2013; Kobayashi et al., 2015). At the same time, we
also examined whether we can minimize the detrimental effect of
satisficing by alerting satisficers to their inattentiveness.
Participants
The experiment was conducted from May 13–19, 2015, with
participants recruited from the online panel of a leading Japanese
survey firm (Nikkei Research Inc.) via email. Those who
completed the experiment received lottery-based remuneration.
Of 40,900 potential participants who were solicited for the study,
5389 accepted, and 4693 completed the experiment. Though
the response rate is admittedly low, it is not uncommon in
online recruitment of participants. For instance, when we recruit
participants through Amazon Mechanical Turk, a far greater
number of Turkers are exposed to the recruitment message than
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those who actually participate in the study. The low response rate
in our study is analogous to this situation. We can only send
soliciting e-mails to potential participants, but we do not even
know whether they read it. Forty-two participants were excluded
from the following analyses because they took more than 1 h to
finish the experiment. The mean age of the participants was 49.41
years (SD= 13.86) and 58.2% were male.
Experimental Design and Measurements
First, we measured demographic variables, the device used
to respond to the survey, and the environment in which
responses were provided (e.g., at home), as well as two covariates
that predict satisficing: frequency of participation in surveys
(Whitsett, 2013) and need for cognition (NFC; Oppenheimer
et al., 2009; see Supplementary Materials for detailed information
about the measures).
Next, we presented an IMC similar to the one used by
Oppenheimer et al. (2009) (see Supplementary Image 1 in
SupplementaryMaterials for a translation of the original Japanese
version). This began with the heading “This is a question
about your everyday behavior,” which was followed by 384
characters and 8 sentences of instructions in the original Japanese
version. Embedded in the latter portion of the text was the
following instruction: “Please select “Yes” and then click “>>”
to proceed to the next page.” The question item to which this
instruction refers is “I have never used e-mail,” below which three
options were presented: “Yes,” “No,” and “Don’t know.” Because
all participants were recruited via e-mail, the “yes” option
was counterintuitive unless they carefully read the instruction.
Participants who selected “yes” passed the IMC, whereas those
who selected “No” or “Don’t know” failed (that is, satisficed)
and were redirected back to the same IMC; however, in this
presentation, the embedded instruction “Please select “Yes” and
then click “>>” to proceed to the next page” was highlighted
in red for emphasis. Repeating the IMC was intended to make
participants who failed the first check more conscious of their
inattentiveness. The IMC was repeated twice at the most, and
participants who failed both times proceeded to the subsequent
experiment without receiving further alerts.
After completing the IMC, the participants proceeded
to the impression formation experiment. Before presenting
the vignette, we measured feeling thermometer scores of
Japanese and Chinese people as covariates (range: 0–100). The
presentation order was randomized.
Subsequent to the measurement of feeling thermometer
scores, participants were randomly assigned to one of six
conditions. The vignette presented to participants included a
profile of the hypothetical target person and his photograph (see
Figure 1 for a translation of the original Japanese version). The
target person was described as an 18-year-old man who had
moved to the participant’s neighborhood to enroll at a university.
We manipulated the target’s nationality—they were described as
being either Japanese or Chinese with a relevant name and birth
place (e.g., Japanese/Chinese name and Aichi/Shanghai)—and
personality traits by setting three conditions: warm, cold, and
control (no central trait). Central traits were embedded in the
description of the target’s personality, along with four other
adjectives (energetic, intellectual, decisive, and promising). In
summary, the experiment had a 2 (nationality)× 3 (central traits)
full-factorial between-subjects design.We alsomeasured the time
spent on reading the vignette. Reading time is defined as the
duration between the time when the vignette was presented and
the time when the participants clicked the button to move on
to the next page (i.e., the total amount of time the participants
stayed on the vignette on the page). Note that, as researchers
cannot monitor the participants, unlike in a lab experiment,
any sort of distraction such as e-mail checking, phone calls,
and people in the same room, may have interrupted their
reading. Therefore, the analysis of reading time is positioned as
auxiliary.
After reading the vignette, participants’ impressions of
the target person were measured as a dependent variable
using nine semantic differential items rated on a 5-point
scale. This procedure is consistent with Asch (1946) and
FIGURE 1 | Sample vignette of Study 1 (Nationality: Chinese, Trait: Warm).
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included bipolar rating adjectives (see Supplementary
Table 1 for an English translation of the original Japanese
version).
Results
Satisficing (IMC)
We classified participants who passed the first IMC (57.7%) as
compliers, those who failed the first but passed the second IMC
(32.3%) as converts, and those who failed both IMCs (10.0%) as
satisficers. An ordered logistic regression predicting the level of
satisficing (compliers= 0, converts= 1, satisficers= 2) indicated
a positive effect of frequency of survey participation (B = 0.15,
p < 0.01) and a negative effect of NFC (B = −1.09, p < 0.01),
which is consistent with findings of Study 1 byOppenheimer et al.
(2009) (see Supplementary Table 2).
As for attrition during the experiments, we identified at which
stage they dropped out from the studies. Of all 696 participants
who did not complete the experiments, 471 participants stopped
responding to the questionnaire before the IMC was presented
and thus their satisficing level is unknown. Satisficers were
more likely to drop out than compliers (7.9 vs. 3.7%), and
converts (5.2%) were intermediate. This is not surprising
because satisficers are, by definition, not sufficiently motivated
and thus are more likely to lose interest in the study. Most
importantly, the level of satisficing was well-balanced across
six conditions (Chi-square = 5.72, df = 10, p = 0.84).
Therefore, although there was significant attrition and satisficers
were more likely to drop out, this did not impair random
assignment, and thus, the estimated treatment effect was still
unbiased.
The Effect of Satisficing on Impression Formation
We estimated a multiple regression model in which the
dependent variable was impression of the target and the
independent variables were the two treatments (nationality and
central trait), level of satisficing (compliers/converts/satisficers),
and the interaction terms between them (Table 1). To increase
the efficiency of estimation, we included participants’ feeling
thermometer scores for Japanese and Chinese people as
covariates. Figure 2 shows the point estimates and their 95%
confidence intervals (CI) from a linear model fitted by ordinary
least squares.
Consistent with the assumed negative stereotype against
Chinese people, the mean impression score in the Chinese
nationality condition was lower than the Japanese nationality
condition by 0.014 points (p < 0.01). When the target’s
trait information conformed to the national stereotype, that
is, under Chinese-Cold (“CH-Cold”) and Japanese-Warm
(“JP-Warm’’) conditions, the impression scores of compliers
and satisficers were statistically indistinguishable. This finding
supports Hypothesis 1. Participants who were provided with
trait information that was consistent with the national stereotype
confirmed their initially activated stereotype. Because this
process entailed minimal cognitive effort, the responses were not
affected by satisficing.
In contrast, the responses were affected by the level of
satisficing when the trait information and national stereotype
TABLE 1 | Multiple regression models predicting the impression of the
target.
DV: Impression of
the target person
Study 1 Study 2
Coef. (B)
Nationality (Baseline:
Japanese)
Chinese −0.010 −0.009
(0.007) (0.013)
Trait (Baseline:
Control)
Warm 0.012+ 0.075**
(0.007) (0.013)
Cold −0.106** −0.044**
(0.007) (0.013)
Nationality × Trait
(two-way)
Chinese × Warm 0.004 −0.007
(0.010) (0.019)
Chinese × Cold 0.008 0.001
(0.010) (0.019)
Satisficing level
(Baseline: Compliers)
Converts −0.000 0.010
(0.008) (0.015)
Satisficers −0.022+ 0.011
(0.013) (0.020)
Nationality ×
Satisficing level
(two-way)
Chinese × Converts −0.011 −0.007
(0.012) (0.021)
Chinese × Satisficers −0.018 −0.005
(0.018) (0.031)
Trait × Satisficing level
(two-way)
Warm × Converts −0.014 −0.026
(0.012) (0.023)
Warm × Satisficers 0.003 −0.034
(0.018) (0.031)
Cold × Converts 0.026* −0.005
(0.012) (0.021)
Cold × Satisficers 0.059** −0.039
(0.018) (0.031)
Nationality × Trait ×
Satisficing level
(three-way)
Chinese × Warm × Converts 0.008 0.004
(0.017) (0.031)
Chinese × Warm × Satisficers −0.013 −0.050
(0.026) (0.047)
Chinese × Cold × Converts −0.003 −0.025
(0.017) (0.030)
Chinese × Cold × Satisficers −0.019 −0.021
(0.026) (0.047)
Covariates Feeling thermometer (Chinese) 0.001** 0.001**
(0.000) (0.000)
(Continued)
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TABLE 1 | Continued
DV: Impression of
the target person
Study 1 Study 2
Coef. (B)
Feeling thermometer (Japanese) 0.001** 0.001**
(0.000) (0.000)
Constant 0.495** 0.425**
(0.009) (0.016)
Number of
observations
4651 1309
R2 0.195 0.204
Standard errors in parentheses.** p < 0.01, *p < 0.05,+ p < 0.1.
FIGURE 2 | Point estimates on impression of the target with 95% CI
(Study 1; JP, Japanese; CH, Chinese).
were incongruent. As shown in Figure 2, under the CH-Warm
condition, compliers formed a significantly more favorable
impression than satisficers did, whereas under the JP-Cold
condition, they formed a significantly less favorable impression
than satisficers did. This finding supports Hypotheses 2a and
2b, in that satisficers were less motivated in the response
process; thus, when presented with stereotype-incongruent
personal trait information, they failed to switch to the
more cognitively demanding processes of recategorization
or piecemeal integration. As a result, they were more likely to
retain the initially activated stereotypical impression. On the
other hand, converts and compliers showed few differences,
the exception being that compliers gave significantly less
favorable scores than converts did under the JP-Cold condition.
This suggests that those participants who initially failed the
IMC but subsequently passed it after receiving instructive
feedback employed enough cognitive effort to duly consider the
incongruent information.
It should be noted that, contrary to our expectation that the
overall mean scores of the control condition would be between
those of the warm and cold conditions, the impression scores in
the control condition were quite similar to those under the warm
condition. This result may be attributable to the fact that the traits
given in addition to the central trait were all positive. We address
this issue in Study 2.
Auxiliary Analysis of Reading Time
Next, to corroborate that satisficers who were identified with
IMC actually paid less attention to the vignette, we estimated
a multiple regression model predicting the reading time.
Reading time was logarithmically transformed to address its
skewed distribution. The collection of independent variables was
identical to that shown inTable 1 (see Supplementary Table 3 and
Supplementary Image 2 for the estimated model, point estimates,
and their 95% CI).
Reading time was longer in the Japanese than Chinese
nationality condition (p < 0.01). Because the Chinese target
was an out-group member for Japanese participants, it was
easier for them to form an impression based on stereotypes.
The lower cognitive effort requirement in stereotypical
impression formation explains the shorter viewing time in
the Chinese nationality condition. Furthermore, viewing
time of converts and satisficers was significantly shorter
than that of compliers, which corroborates the theoretical
prediction that satisficers do not effortfully process the
information presented in the vignette. It should be noted,
however, that converts’ viewing time was longer than that of
satisficers and closer to that of compliers. This finding indicates
that converts devoted more cognitive effort to examining
incongruent information, suggesting the effectiveness of
rectifying satisficers.
Discussion
Study 1 demonstrated that when the information presented in
the vignette was consistent with stereotypes, the responses of
compliers and satisficers were indistinguishable, presumably
because minimal cognitive effort was required when forming
stereotypical impressions (Macrae et al., 1994). On the other
hand, when the information was incongruent with stereotypes,
the responses of compliers and satisficers were substantially
different, arguably because processing stereotypically
incongruent information entailed a substantial cognitive
load (Garcia-Marques and Mackie, 1999). Analysis of reading
time supported this interpretation: satisficers spent less time
reading the vignette compared to compliers, suggesting low
motivation and shallow information processing. These findings
implied that, if the sample had a large proportion of satisficers
and the presented experimental stimulus entailed cognitive
load, the average impression of the immigrant would be unduly
negative.
A notable limitation of Study 1 was the suboptimal setting
of the control condition, in which the included traits presented
a positive, rather than neutral, picture of the target; this
could explain why the results under the control and warm
conditions were similar. To address this issue as well as to
verify the robustness of the findings from Study 1, we conducted
a second study, wherein all personal trait information was
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removed from the control condition vignette to more deeply
probe the impact of satisficing on the process of impression
formation.
According to Darley and Gross (1983), stereotype-activating
social labels (e.g., nationality) do not directly shape the
impression of the target, but do indirectly bias the evaluation
by prompting the perceiver to process additional information
consistent with the activated stereotype. Therefore, when
the perceiver has no information about the target other
than nationality, the activated stereotype will not influence
the impression of the target, but it will be influential when
additional information about the target’s personal traits is
available because it will be interpreted consistently with
the activated stereotype. Similarly, Brewer (1996) maintains
that category-based impressions increase along with a
certain amount of individuating information and attain the
highest level when a moderate amount of individuating
information is available to bolster judgments. In light of these
findings, stereotypical impression formation based on category
information (i.e., nationality) is predicted to be largely muted
when only trivial information describing the target person
is provided in the control condition. In contrast, stereotypes
will come into play when a greater amount of individuating
information regarding his personality, including warm/cold
evaluation by peers, is provided in the treatment conditions,
making the vignette more diagnostic than that of the control
condition.
In relation to satisficing, we predict that, unlike in Study 1,
the impressions formed by compliers and satisficers would be
indistinguishable in the control condition. On the other hand,
we predict that the responses of satisficers and compliers would
be significantly different when stereotypically incongruent trait
information was provided, which is essentially a replication of
Study 1. Verifying these predictions will give more credence
to the argument that what drives satisficers’ apparent in-group
favoritism is not the nationality of immigrants, but, rather,
their stereotypical and low-effort processing of subsequent trait
information.
STUDY 2
Methods
Participants
The experiment was conducted from December 9–15, 2015.
Participants were recruited in the same way as in Study 1,
with those who had participated in Study 1 being excluded. Of
17,341 potential participants who were solicited for the study,
1709 accepted and 1320 completed the experiment. Response
and completion rates were roughly the same as in Study 1. Ten
participants were excluded from the following analyses because
they took more than 1 h to finish the experiment. The mean age
of the participants was 49.28 years (SD = 12.83) and 56.8% were
male.
Experimental Design and Measurements
The experimental design was the same as in Study 1, except
for the control condition vignette, in which all personality trait
information was removed (see Figure 3 for a translation of the
original Japanese version). Trait information in the warm and
cold conditions was the same as in Study 1.
Results
Satisficing (IMC)
Among the participants, 55.9% passed the IMC the first time
(compliers), 33.6% failed the first but passed the second IMC
(converts), and 10.6% failed both IMCs (satisficers). An ordered
logistic regression predicting the level of satisficing (compliers
= 0, converts = 1, satisficers = 2) indicated a positive effect of
frequency of survey participation (B = 0.20, p < 0.01) and a
negative effect of NFC (B=−0.66, p < 0.10), which is consistent
with Study 1 (see Supplementary Table 2).
As for attrition during the experiments, we identified at which
stage they dropped out from the studies and obtained almost
the same results as in Study 1. Satisficers were more likely to
drop out than compliers (7.3 vs. 3.6%), while converts (6.4%)
were intermediate. The level of satisficing was balanced across six
conditions (Chi-square= 7.79, df = 10, p= 0.65).
FIGURE 3 | Sample vignette of Study 2 (Nationality: Chinese, Trait: Control).
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The Effect of Satisficing on Impression Formation
We estimated the same multiple regression model as in Study 1
(Table 1). Figure 4 shows the point estimates and their 95% CI
from a linear model fitted by ordinary least squares.
Unlike in Study 1, the mean impression scores of compliers
and satisficers did not differ under the control conditions; this
suggested that removing all of the personality trait information
successfully neutralized the impression of the target. Further,
the mean scores for CH-Control and JP-Control conditions
were not statistically distinguishable, suggesting that nationality
information did not shape participants’ negative impressions,
consistent with Darley and Gross (1983) and Brewer (1996).
The mean impression score in the Chinese nationality
condition was lower than in the Japanese nationality condition
by 0.009 points (p = 0.128). Though this difference was not
statistically significant, the direction of the effect was consistent
with Study 1. When the target’s trait information conformed to
the national stereotype, that is, under CH-Cold and JP-Warm
conditions, the impression scores of compliers and satisficers
were statistically indistinguishable. This finding replicated that of
Study 1 and supported Hypothesis 1.
Under the CH-Warm condition, compliers formed a
significantly more favorable impression than satisficers did,
which replicated the finding of Study 1 and supportedHypothesis
2b. However, unlike Study 1, the responses of compliers and
satisficers were not statistically distinguishable under the JP-Cold
condition, which did not support Hypothesis 2a. Therefore, the
findings of Study 1 were partially replicated.
As shown in Figure 4, the converts’ pattern of responses
was not significantly distinguishable from that of compliers
suggesting that satisficers who were alerted to their
inattentiveness in the repeated IMC changed their attitude
and subsequently processed the information in vignettes at the
same depth as compliers did. The consistent findings we obtained
across these two studies give credence to the effectiveness of
the IMC-based alert in calling attention to the experimental
materials.
FIGURE 4 | Point estimates on impression of the target with 95% CI
(Study 2; JP, Japanese; CH, Chinese).
Auxiliary Analysis of Reading Time
To support the argument that satisficers paid less attention to
the vignette, we estimated the same multiple regression model
as in Study 1 (see Supplementary Table 3 and Supplementary
Image 3 for the estimated model, point estimates, and their
95% CI). Consistent with Study 1, reading time was significantly
longer under the Japanese than Chinese nationality condition
(p < 0.01) and reading time of satisficers was significantly
shorter than compliers (p < 0.01). However, converts’ reading
time was significantly shorter than compliers in only 1 out of 6
conditions, suggesting that converts processed the information
in the vignette at the same depth as compliers did.
Discussion
With the aim of elaborating the process by which satisficers
process experimental stimuli in a stereotypical way, Study 2
was designed to replicate Study 1 with an improved control
condition that was neutral in terms of personality traits. Despite
the smaller sample size, the findings of Study 1 were partially
replicated especially in the outgroup member with a stereotype-
incongruent trait (Chinese-Warm) condition, giving credence to
their robustness.
Under the control condition, impressions were neutral
regardless of the nationality of the target and the level of
satisficing. This corroborates the findings of Darley and Gross
(1983) that a stereotype-activating social label (i.e., nationality)
merely stimulates expectancy; it is only when additional
information (i.e., personality) is provided that the resulting
impression becomes stereotypically biased. It should be noted,
however, that satisficers formed significantly more negative
impressions than compliers did under the CH-Warm condition,
but did not form more positive impressions under the JP-Cold
condition, which is inconsistent with Study 1. That is, satisficers’
in-group-favoring response when provided with stereotype-
incongruent information was observed only when the target
was an out-group member. This asymmetry is presumably
related to the imbalanced cognitive resources people use when
processing information about out-groups vs. in-groups (e.g.,
Rodin, 1987; Sporer, 2001). Because social exchanges usually
take place among in-group members, the return on effortful
processing of out-group information is relatively small, which
could have led to shallower processing under the Chinese than
Japanese condition when stereotype-incongruent information
was provided. However, given the inconsistency in the results of
Studies 1 and 2, further research is needed to test the robustness
of this finding.
GENERAL DISCUSSION
Focusing on attitudes toward immigrants, we examined the
mechanism by which survey satisficing distorts treatment effect
estimates in online experiments. We hypothesized that satisficers
would display more stereotypical responses than compliers
did when presented with stereotype-disconfirming information
about an immigrant. Results of two experiments largely
supported the hypothesis with some notable inconsistencies.
Satisficers identified through IMC processed information about
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the personality of immigrants in a way that was congruent with
the stereotype, which was activated by the information about
nationality. The significantly shorter vignette reading time of
satisficers corroborates their time-efficient impression formation
based on stereotyping. These results are in line with Hutter et al.’s
works that when faced with an incongruent profile of a target
person, those with higher motivation (Hutter et al., 2009) and
those who engage in deeper processing (Hutter et al., 2013)
can switch more flexibly from category-based to an individuated
mode of processing. Furthermore, our results suggested that the
shallow information processing of satisficers can be rectified by
alerting them to their inattentiveness through use of a repeated
IMC.
In studying attitudes toward immigrants, an increasing
number of studies have been employing online experiments with
a vignette-style factorial design or conjoint analysis (Iyengar
et al., 2013; Hainmueller and Hopkins, 2015). These experiments
are producing invaluable findings, but the cognitive load on
participants is relatively high; they need to carefully examine
the information in vignettes or repeatedly compare the detailed
attributes of two immigrants. Given the low motivation of
satisficers, it cannot be assumed that all participants use enough
cognitive effort to process the experimental stimuli. If, as
we demonstrated in this study, satisficers tend to form more
stereotypical impressions of immigrants than compliers do, the
racial in-group favoritism exhibited in immigration studies can
be, to some extent, explained by the number of satisficers in the
sample.
In this regard, we found that the responses of converts
and compliers were largely indistinguishable, suggesting that
satisficers who received an attention reminder after being alerted
to their low motivation processed subsequent experimental
stimuli with due depth. Therefore, using a repeated IMC is
useful to minimize the number of satisficers in a subsequent
experiment.
There are a few notable limitations in this study. First, the
IMC used in this study was different from the original one.
Participants were expected to give an answer known to be false
whereas the original IMC asked participants to skip questions,
or click on a dot hidden on the screen. We cannot rule out
the possibility that such differences influenced the results. For
instance, our version of the IMC might have screened out those
who find it difficult to reconcile conflicting information, rather
than unmotivated satisficers, which might explain why they
were not good at integrating counter-stereotypical information
to form impressions. However, if satisficers are people who find
it difficult to reconcile conflicting information, they would have
tried to process it deeply and highly conscientiously to resolve the
confusion, thus taking a longer time than compliers. However,
the analysis on the time spent on responding to the IMC and
reading the vignette indicates satisficers spent a significantly
shorter time than compliers. This strongly suggests that, instead
of “struggling” with the conflicting information, “satisficing” due
to low motivation was at work. With that said, replication with
the original version of the IMC is desirable to rule out such
alternative explanation.
Another notable limitation is that the regression model
demonstrated few significant effects and the coefficients of the
Trait × Satisficing level Interaction showed non-significant but
negative effects in Study 2, which is inconsistent with Study
1. That is, satisficers did not form more positive impressions
than compliers under the JP-Cold condition as opposed to
the predicted result, although they formed significantly more
negative impressions under the CH-Warm condition, which is
consistent across Study 1 and 2. We suspect this inconsistency is
due to the sampling variability and limited number of satisficers
in Study 2. To enhance ecological validity, this study observed
the participants’ level of satisficing using the IMC instead of
experimentally manipulating it. As a consequence, the number
of satisficers was small especially in Study 2, resulting in the
wide CIs shown in Figure 4. The large uncertainty surrounding
the point estimates of satisficers prevents us from obtaining
consistent and conclusive evidence in this regard. To further
validate our hypotheses beyond the two experiments in this
study, it would be ideal to field a study in which level of satisficing
is experimentally manipulated so that the number of satisficers
becomes comparable to that of compliers.
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